Background: Peer-led smoking prevention programs focus on teaching adolescents-especially those with asthma-who are affected most by cigarettes, refusal skills to lower their intention to smoke. The purpose of this study was to determine the impact of a peer-led asthma education program on students who were smokers in terms of self-efficacy to resist smoking, asthma knowledge and asthma-related quality of life.
Introduction
Cigarette smoking is a serious and risky health-related behaviour usually taken up in adolescence and then continuing into adulthood [1] .
The World Health Organization (WHO) approximates that there are more than one billion smokers worldwide and that more than 80% of them live in low and middle-income countries [2] . The estimated prevalence of ever smoking among
Jordanian youth is ranged from 18% in 1999 to about 13% in 2004 and 16% in 2007, whereas the prevalence was substantially greater among boys than girls [3] . Also, the prevalence of current smoking among university students in Jordan was 35 .0% (56.9% for males and 11.4% for females), with about 80% were cigarettes smokers [4] .
Nicotine dependence may begin with exposure to low levels of nicotine in early adolescence [5] . Smoking is particularly problematic for adolescents who have asthma because this subgroup is more likely to have more severe asthma [6] [7] [8] [9] [10] .
Smoking is reported to double the risk of dying amongst adolescents with asthma [11] . The detrimental effect of smoking on outcomes is due in part to decreased adherence to controller medications noted in this population [12] . Therefore, any smoking prevention program should address asthma-related issues as well.
Peer influence is an important factor in the development of adolescent smoking behaviour and has been associated with higher smoking rates and lower self-efficacy to stop smoking in adolescents with asthma [6] . On the other hand, peers can also positively influence adolescent smokers to quit this behavior [13] and increase awareness about the adverse health-related outcomes of smoking. Peer-led smoking prevention programs focus on teaching adolescents refusal skills to lower their intention to smoke [7, 9, 14] . While these interventions show promise, at least on the short term [15] , few have been designed or tested in the Middle East, where smoking is prevalent and there are a lack of adolescent smoking prevention programs [16] . However, a very effective peer education program that was designed to reduce smoking prevalence among high school adolescents named the 'ASSIST' (A Stop Smoking in School Trial) program [17] . A total of 10,730 year 8 students was recruited from 59 high schools in England, 835 of whom consented to be trained as peer supporters. In this study, peer supporters were nominated by their peers, thereby ensuring that the most influential members of several peer groups were involved [17] . At 12 months post intervention, the smoking prevalence among occasional smokers in the intervention schools was 18.2% lower than in the control schools and non smokers' determination not to smoke was reinforced, and this implies the sustainability of such programs. Therefore, Effective anti-tobacco peer education programmes targeting youth, must be implemented more widely in Jordan [3] .
The Adolescent Asthma Action (Triple A) program (http://triplea.asthma.org.au) offers a solution [18] . The Triple A is a peer-led, school-based intervention program, directed at improving asthma self-management and reducing the uptake of smoking amongst adolescents. This program has been shown to improve quality of life for adolescents with asthma, increase asthma knowledge and decrease asthma-related school absenteeism in Australia. The program has also been tested in Jordan where it is known as the Triple A in Jordan (TAJ) and resulted in significant improvement in self-efficacy to resist smoking [19, 20] . However, to the researchers' knowledge, there were no similar studies that examined the impact of school-based, peer-led intervention on adolescent smoking behaviour in Jordan.
The purpose of this study was to determine the impact of TAJ on the subgroup of students who smoked on the outcomes of self-efficacy to resist smoking, asthma knowledge and asthma-related quality of life.
Materials and methods

Participants
This study is a secondary analysis of a cluster-randomized controlled trial of Triple A in Jordan. The methods have been described elsewhere but are summarised here [19] . Adolescents were recruited from four high schools in the Irbid region of Jordan. These schools were stratified by gender (two schools each for boys and girls) to ensure a balanced sample, as gender-specific outcomes were expected. All selected schools agreed to participate in the study. Ethics approval was granted by the Human Research Committees of the Ministry of Education for Jordan, the relevant Irbid school districts, and the University of Technology, Sydney, Australia.
Students were considered eligible to participate in the study if they were enrolled in either grade 8, class 9, or class 10 and had reported wheezing in the last 12 months, as identified by the Arabic version of the International Study for Asthma and Allergy in Childhood (ISAAC) written questionnaire (described later in this study); were capable of completing the survey; were literate and conversant in both Arabic and English; regularly attended school; absences do not exceed a month per academic year; were free of other major diseases with the potential to impact quality of life measures; and were not involved in another health-related study.
Measures
Adolescents completed self-report questionnaires at school at baseline and three months later. All questionnaires were written in Arabic. Data related to smoking were collected using a checklist developed by the researchers during the pilot phase [20] on whether they smoked and as well as who smoked in their family. In addition data on demographics, asthma diagnosis and medications taken were also collected.
Asthma symptom severity:
Symptoms were assessed at baseline using the Arabic version of the ISAAC written questionnaire, a tool developed to reliably identify children likely to have asthma at young ages and internationally by taking a symptomatic, not diagnostic, approach [21] . The ISAAC written questionnaire was reported to be valid [22, 23] .
Self-efficacy to resist smoking: The Self-Administered Nicotine Dependence Scale (SANDS) measures self-efficacy to resist smoking, and includes16 items, 10 items for self-efficacy and 6 for loss of control in relation to smoking. Scores are added together for a total ranging from 0 to 16 [24] . Higher scores reflect more capacity to resist smoking. The SANDS was reliable in our study, with a Cronbach's alpha of 0.81. The SANDS was reported to be reliable in previous studies too [25] .
Knowledge of asthma self-management: The Arabic version of the Asthma Knowledge Consumer Questionnaire (AKCQ) assesses knowledge of asthma management and asthma medication using 12 true/false items, and was reported to be valid and reliable [26] . The scores are summed for a total between 0 (no correct answers) to 12 (all answers correct). The reliability of the AKCQ in our study was relatively low (Cronbach's alpha = 0.44) in comparison to the 0.78 noted in the development/validation study.
Asthma-related quality of life:
The Arabic version of the Paediatric Asthma Quality of Life Questionnaire (PAQLQ) contains 23 items and addresses the subdomains of symptoms (10 items), activity limitations (5 items), and emotional function (8 items) [27] . Participants respond using a 7-point Likert scale. The mean is taken of the total responses of each domain, and then the mean is taken of all three domain scores to produce the overall score. Scores vary from 1 (full impairment) to 7 (no impairment). A change of 0.5 within any domain or in the overall score is considered a minimally significant effect, a change of 1.0 being a moderate change, and any change of 1.5 or more is a clinically meaningful change. The PAQLQ has been reported to be valid for both evaluative and discriminative purposes and a reliable tool [28] .
The PAQLQ proved reliable in our study, with a Cronbach's alpha of 0.97 at baseline and outcome.
Possible confounding variables to the study intervention including the impact of relative media and teachers had not been controlled for during the time of the implementation and the data collection process. However, equal possible effect, if any, was assumed on both the control and the intervention groups.
Study intervention
The intervention is based on the Triple A program, an evidence-based peer-led program based on empowerment education in high schools [29] . The content of the Peer Leader Training Program was delivered by bilingual Jordanian health workers, in both English and Arabic and has been described previously [19] . Twenty four peer leaders from year 11 were trained by these health workers to deliver the three Triple A lessons to the year 10 students. The year 10 students then prepared and presented a series of skits to year 8 and 9 students, with content designed to improve self-efficacy to resist smoking, self-management of asthma symptoms, and the school culture towards asthma.
Data analysis
The required sample size (n = 250) was calculated for the original study to detect a clinically meaningful difference in the PAQLQ, with a power of 80%, alpha of 0.05 and an intra-class correlation coefficient (ICC) of less than 0.01 to account for potential clustering effects. Cluster randomisation at the school level was employed to allocate groups, using the closed envelope technique stratified for the gender at the school (2 each).
Data were analysed using the Statistical Package for the Social Sciences (SPSS v 19). Means, frequencies, and percentages were used to describe the results. Chi-square tests were used to compare groups at baseline on categorical variables. Independent sample t test was used to compare the control and the intervention groups at baseline and outcome on continuous variables. Paired sample t test was also used to compare the within group difference over time. Table 1 describes the characteristics of smokers versus nonsmokers. The sample included more males (53%) than females (43%). Most students were in year 8 of school (43%) and reported mild asthma (69%).
Results
Sample characteristics
Smoking behaviour
Twenty-nine percent of the students reported smoking (see Table 1 ). Students who smoked were significantly more likely to be male (44% of males versus 6% of females) and to have family members who smoked (32% had family who smoked versus 16% with no family who smoked). There were no differences between smokers and nonsmokers for year at school, severity of asthma or frequency of family smoking.
Impact of TAJ
The impact of TAJ was assessed in smokers (n = 72). At baseline in the smokers, the TAJ and control groups were equivalent for gender, year of school, asthma severity, sub-domains and total health related quality of life (see Table 2 ). However, the control group had significantly higher self-efficacy to resist smoking (MD 1.38, p=.007) and asthma knowledge (MD 1.08, p = .009). At three months follow up participants in the TAJ had overcome these differences to have significantly better scores on all outcomes measured. Smokers in the TAJ group had improved their self-efficacy to resist smoking by 83% from baseline to have 4.37 points more self-efficacy to resist smoking than controls. TAJ participants also improved their asthma knowledge by 60% from baseline resulting in a mean difference of 2.31 points compared to the controls (see Figure 1 and 2) . The TAJ participants demonstrated benefits, classified as moderate, in all sub-domains of health related quality of life in comparison to controls. (26) 11 (31) 5 (29) 142 (74) 24 (69) 12 (71) 0.18
Asthma diagnosed by physician Yes No
48 (26) 23 (31) 135 (74) 
Discussion
The TAJ program improved self-efficacy to resist smoking, offering an important tool in the armamentarium to decrease smoking amongst young people, particularly when they have asthma symptoms. The need for a program like TAJ is evident in the high prevalence of smoking in adolescents with asthma identified in this study and given the deleterious effects of smoking on individuals with asthma. Almost one in three adolescents smoked despite the presence of asthma symptoms, indicating little effect of anti-smoking programs and highlighting a region needing intense intervention [30, 31] . This is in contrast to countries such as Australia, where tighter smoking regulations have seen the prevalence of smoking decrease from 10% to 4% among 12-15 years old students from 1999 to 2005 [32] . This is particularly important given that the relationship between asthma and smoking is likely to be bidirectional, in which asthma diagnosis can predict smoking onset, and smoking can also increase the risk of developing or worsening asthma [6] .
Components of TAJ which were most likely to contribute to effectiveness included the influential role of older peers on younger adolescents. TAJ capitalises on the preference of adolescents to have peer-delivered cessation messages [33] , which may have outweighed the perceived desirability of smoking behavior [34] due to sense of peer acceptance smoking may have provided [35, 36] . This sense of belonging is particularly important for adolescents with asthma, who perceive themselves as different from peers and therefore try to "fit in" with a peer group, even to the extent of adopting risky behaviours [37] . Despite the effects smoking may have on exacerbating asthma [10, 38] , it seems that having asthma was not a strong motivation for students in Jordan to quit smoking [39] .
Our study demonstrates that peer influence can be harnessed for positive effects and adolescents can teach their peers and be responsible partners in programs that aim at spreading smoking-related messages and increasing pressure-resistance skills. Peer supporters have been successful in lowering smoking prevalence in high schools in programs such as the A Stop Smoking In Schools Trial (ASSIST) program in the UK [40] . However, compared to the approach used in TAJ, the method of teaching in ASSIST was informal, less structured, not classroom based, and not supervised by adults [40] . While this approach significantly reduced the prevalence of smoking, more formal and supervised techniques were required for TAJ because it included management of a chronic illness, appropriate use of medications, and emergency treatment plans. The approach used in TAJ was also classroom-based, whereas the method used in ASSIST involved informally passing information to student peers mainly outside classroom [41] . These variations highlight the need to match the approach used to train peers to the intent, nature, and complexity of the health messages that need to be disseminated within the peer group culture [42] . Furthermore, the TAJ program was based on well-known psychosocial theories and used interactive learning and teaching approach.
TAJ participants demonstrated important improvements in health related quality of life and knowledge of asthma. Previous research has shown a strong relationship between asthma-related knowledge, self-management, and overall quality of life [27, 43, 44] . It appears that students knew more about appropriate asthma management, and therefore improved their management, resulting in enhanced quality of life. However, it is possible that the delivery of a combined program addressing a disease directly affected by smoking may have resulted in the strong effects noted.
The role of gender should not be disregarded as males were seven times more likely to smoke than females. Furthermore, while peers may be important, the presence of family members smoking in the home is also likely to have an impact as our study demonstrated that students who smoked were much more likely to have family who smoked. This area requires further investigation and the potential for TAJ to impact family smoking behaviour is worthy of investigation.
Limitations
The study included a number of limitations, with the most notable being that smoking behaviour was self-reported and not measured again post intervention. However, studies have found that self-reporting questionnaires, especially those about smoking behaviors, are valid because adolescent smokers provide valid assessments of their own levels of addiction (DiFranza, 2011) [45] . Another limitation was that the AKCQ had lower internal consistency reliability than previous reports. Finally, the study was powered for a larger randomized controlled trial and not for the secondary analyses of the intervention effect in smokers, who represent about 30% of the whole population.
Conclusion
Our study highlights that a peer-led school based intervention (TAJ) improves asthma self-management behaviours and self-efficacy to resist smoking. The high prevalence of smoking in adolescents with asthma reported in this study should be a strong impetus to implement TAJ within schools in the Middle East. Whether TAJ influences the home environment should be tested in future research given the high prevalence of family smokers reported and the strong association between family smokers and student smoking behaviours. Finally, the TAJ model offers an effective, practical approach to be adopted by community and school healthcare nurse educators and other healthcare professionals nationally and internationally for other health promotion initiatives, such as diabetes and obesity. Similar studies should replicate the current study to with a larger sample size in order to validate the findings. Future studies should also compare the effectiveness of peer-led smoking prevention programs for adolescent smokers who have asthma with other relevant interventions to validate the effectiveness of the peer led approach on adolescents' health-related behaviours .
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